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Declaration of Independence for Plant Hormones
PAGE 467
Recent studies have revealed extensive crosstalk among different hormonal signaling pathways in plants, which has lead to
the proposal that hormonal responses share a core signaling module. Nemhauser and colleagues tested this hypothesis,
reasoning that, if a core module exists, genes in this core should be regulated by more than one hormone. By using micro-
array data that is publicly available they found that a surprisingly small number of genes are coregulated by different plant
hormones. In addition, the effects of hormones are highly specific for particular members within gene families, providing
further evidence that the actions of plant hormones are largely independent.
AnOldCancer inDogsTeachesNewTricks
PAGE 477
Cancer is not usually regarded as a contagious disease, but it has been
speculated that the cause of Canine Transmissible Venereal Tumor
(CTVT) is an infection of the host by cancerous tissue. Using forensic
DNA markers, Murgia et al. now show that CTVT has spread worldwide
as a single clone of cancer cells just like a parasite, overcoming barriers
to tissue transplantation. The authors estimate that the cancer first arose
in an ancient breed of dog or possibly a wolf more than 200 years ago.
The tumor represents the oldest known cancer cell in continuous pro-
pagation, yet it has a remarkably stable genetic constitution. This study
provides new insights into genetic instability in cancer and in cancer
evolution.
Integrin Partners with ErbB2 in Breast Cancer
PAGE 489
Amplification of the ErbB2 locus, encoding a receptor tyrosine kinase, is common in aggressive breast tumors and corre-
lates with poor prognosis. Guo et al. introduce a deletion of the signaling domain of the cell adhesion receptor integrin b4
into a mouse model of breast cancer that is induced by ErbB2. They show that integrin b4 cooperates with ErbB2 by
amplifying its signaling ability, enablingmammary tumor progression. Further, deletion of the signaling domain of b4 integrin
enhances the efficacy of a therapy targeted at ErbB2. Thus, b4 integrin may represent a potential target for the treatment of
breast cancer.
Senescence and Tumorigenesis: The Two Faces of HMGA
PAGE 503
Cellular senescence is a stable state of proliferative arrest that provides a barrier to tumorigenesis. Senescent cells accu-
mulate senescence-associated heterochromatic foci (SAHFs), which may help silence genes that promote proliferation
leading to a stable arrest in the cell cycle. Narita et al. now find that the HMGA proteins, previously known to have
tumor-promoting activities, are essential components of SAHFs and contribute to gene repression and proliferative arrest
during senescence. Interestingly, HMGA proteins cooperate with the tumor suppressor p16INK4a in senescence but
promote tumorigenesis when senescence is disabled. The results identify components of the senescence machinery
and imply that HMGA can have oncogenic or antioncogenic properties.
Recording RecA Frame by Frame
PAGE 515
The strand-exchange protein RecA forms helical filaments around DNA to promote homologous recombination. Joo et al.
describe a fluorescence approach to follow the entire life cycle of RecA filaments at the resolution of single monomers and
on a time scale in milliseconds. Approximately 5 RecAmonomers are needed to nucleate the filament, which can then grow
and shrink at both ends, onemonomer at a time. The data also reveal the dynamic interplay between the RecA filament and
the single-strand DNA binding protein. These single-molecule studies provide an important quantitative understanding of
the highly dynamic process of RecA polymerization.
DUBbing Tumor Suppressors
PAGE 529
The ATM-PUMA pathway is amajor regulator of apoptosis in response to double-stranded breaks. Several factors involved
in this pathway are well-established tumor suppressors, for example Chk2 and p53. Zhang et al. identify a new deubiquit-
nating enzyme (DUB), USP28, that protects Chk2 and p53 binding protein 1 from degradation after DNA damage. These
findings indicate a role for deubiquitination in the p53 pathway that activates apoptosis and suggest that USP28 is
a candidate tumor suppressor.
Photo by William Campbell.Cell 126, August 11, 2006 ª2006 Elsevier Inc. 427
Uncovering a New NLS
PAGE 543
Karyopherin proteins recognize nuclear localization sequences (NLSs) andmediate nucleocytoplasmic trafficking. Predict-
ing new substrates of Karyopherins has been difficult becauseNLSs are diverse and are significantlymore complex than the
well-characterizedNLSs that are recognizedbyKaryopherina/b1. Leeet al. use structural andbiochemical studies to identify
a set of rules that predict whether an NLS will be recognized by Karyopherinb2. These include a requirement for structural
disorder, overall basic character, and a set of consensus sequencemotifs in the import substrates. The authors then employ
these rules to identify and validate the NLSs in known and new Kayopherinb2 substrates using a bioinformatics approach.
Polycistronic mRNAs in Insects?
PAGE 559
The segmentation gene cascade regulates the patterning of the anterior-poste-
rior axis of insect embryos. Savard et al. identify a new segmentation gene,mille-
pattes (mlpt), in the flour beetle Tribolium whose loss results in multiple pairs of
legs in the embryo. Surprisingly, the gene’s mRNA codes for several putative
short peptides, which makes mlpt the first polycistronic gene found in a eukary-
otic genome. The gene structure is conserved in genes homologous to mlpt in
other insects, suggesting that peptides may have a broader role in specifying de-
velopmental pathways than previously thought.
CHIPping away at Quality Control for the Cystic Fibrosis Protein
PAGE 571
Cystic fibrosis arises from themisfolding and premature degradation of amutant CFTR (cystic fibrosis transmembrane con-
ductance regulator ion channel) protein, which has a single amino acid deletion at position 508 (CFTRDF508). Here, Youn-
ger et al. identify an endoplasmic reticulum (ER) membrane-associated E3 ubiquitin ligase complex, consisting of the pro-
teins RMA1, Ubc6e, andDerlin-1, that cooperates with the cytosolic Hsc70/CHIP E3 complex in the quality control of CFTR.
RMA1 detects a folding defect in CFTRDF508 involving the inability of CFTR’s secondmembrane-spanning domain to pro-
ductively interact with amino-terminal domains. Thus, the RMA1 and CHIP complexes appear to act sequentially in the ER
membrane and cytosol, respectively, to monitor the folding status of CFTR and CFTRDF508.
A Blimp in the Battle of the Bulge
PAGE 597
Epidermal development involves the stem cell specification to three lineages: the epidermis, the hair follicle, and the seba-
ceous gland. Here, Horsley et al. identify a population of unipotent progenitor cells important for sebaceous gland homeosta-
sis. These cells express a transcription factor, Blimp1,whichwhen absent results in enlarged sebaceous glandsdue to hyper-
proliferation. These defects are associated with elevated C-myc gene expression and enhanced activity of the stem cell
compartment of the hair follicle bulge. These data describe the first molecular characterization of progenitor cells for the
sebaceous gland and identify transcriptional mechanisms that control stem cell activity and lineage determination in the skin.
Nonapoptotic Caspase Activation by IKK
PAGE 583
Caspase activity is not only required in apoptosis but is also involved in several nonapop-
totic processes. However, the mechanisms of caspase activation during nonapoptotic
processes are largely unknown. Now Kuranaga et al. reveal the mechanism by which
caspase activity regulates the number of sensory organprecursors inDrosophila, a process
independent of apoptosis. The authors show that phosphorylation of the caspase-inhibitor
protein IAP by the Drosophila IKK-related kinase, DmIKK3, promotes IAP degradation,
which in turn allows caspase activation. Thus, DmIKK3 establishes the activity threshold
for the nonapoptotic function of caspases.
Putting Bioactive Compounds in Their Place
PAGE 611
Identifying the intracellular pathways and proteins targeted by bioactive compounds is a central problem in drug discovery.
Parsons et al. have now assessed the complete set of deletion mutants in yeast for their hypersensitivity to antifungal
compounds. The authors analyzed the effects of 82 diverse compounds and natural product extracts to create a compen-
dium of chemical-genetic profiles. The authors then clustered compounds with similar modes of action to reveal insights
into the cellular pathways and proteins that they affected. In particular, tamoxifen, used in the treatment of breast cancer,
was found to disrupt calcium homeostasis and phosphatidylserine was recognized as a target for papuamide B, a cytotoxic
lipopeptide with anti-HIV activity. This compendium should serve as a valuable resource for establishing the cellular effects
of novel compounds.Cell 126, August 11, 2006 ª2006 Elsevier Inc. 429
